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Abstract
This paper analyzes if each European country presents business cycles that are 
similar enough to validate what some authors call the European cycle. Contrary to the 
majority of papers on business cycles, we concentrate on the appearance of the cycle, not on 
the synchronization. We provide a robust methodology for dating and characterizing business 
cycles and their phases and adopt the model-based cluster analysis to test the existence of 
an unique cluster (a common cycle) against more than one. We find evidence against a 
common cycle. Finally, we find no clear relation between similarities in business cycle 
appearance and synchronization across countries. 
Keywords: Business cycle characteristics, economic integration, European Union 
enlargement, stationary bootstrap, model based cluster analysis. 
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Table 1. An experiment with stationary bootstrapping time series
Duration Amplitude Excess Duration Amplitude Excess Sample
30.25 0.15 -0.18 19.75 -0.13 -0.11 1
25.50 0.13 -0.04 24.50 -0.16 0.02 2
37.67 0.16 -0.46 43.50 -0.29 0.09 3
73.00 0.35 -0.56 18.00 -0.12 -0.01 4
95.50 0.45 2.21 9.00 -0.07 -0.01 5
51.00 0.23 0.59 15.67 -0.10 -0.04 6
45.67 0.23 -0.08 31.50 -0.20 -0.43 7
53.00 0.25 0.04 13.67 -0.10 -0.01 8
52.50 0.26 0.04 31.67 -0.21 0.00 9
60.00 0.26 -0.04 20.00 -0.14 -0.04 10
min 25.50 0.13 -0.56 9.00 -0.29 -0.43 min
max 95.50 0.45 2.21 43.50 -0.07 0.09 max
Range 70.00 0.32 2.77 34.50 0.21 0.52 Range
Average 52.41 0.25 0.15 22.73 -0.15 -0.05 Average
31.43 0.15 0.02 17.35 -0.12 0.01 1
28.66 0.14 -0.02 23.05 -0.14 -0.01 2
30.70 0.14 -0.04 31.66 -0.20 0.02 3
43.19 0.20 -0.04 14.67 -0.10 0.00 4
57.93 0.28 0.00 8.92 -0.07 -0.01 5
45.10 0.20 0.20 11.37 -0.07 -0.01 6
37.95 0.18 0.02 24.64 -0.15 -0.17 7
39.72 0.18 0.02 14.42 -0.09 -0.02 8
35.48 0.17 0.02 26.21 -0.18 -0.05 9
48.59 0.20 0.25 16.37 -0.11 -0.03 10
min 28.66 0.14 -0.04 8.92 -0.20 -0.17 min
max 57.93 0.28 0.25 31.66 -0.07 0.02 max
Range 29.27 0.14 0.29 22.74 0.13 0.20 Range
Average 39.87 0.18 0.04 18.86 -0.12 -0.03 Average
Expected
Value

























Notes. The observed data correspond to 10 generated samples from the same Markov switching process of 200
observations, with probability of expansion, probability of recession, within expansion mean, within recession mean,
and standard deviation of 0.976, 0.940, 0.005, -0.007, and 0.001, respectively. The bootstrapped results correspond to
10,000 bootstrap replications of each these generated samples.
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Table 2a.  Business cycle characteristics from stationary bootstrap
Expansions Recessions Expansions Recessions Expansions Recessions
Austria 35.50 13.00 0.18 -0.06 0.15 -0.02
Belgium 28.00 18.75 0.12 -0.08 0.03 0.04
Germany 22.75 13.17 0.08 -0.06 0.04 -0.02
Greece 30.33 23.67 0.12 -0.09 0.31 0.08
Finland 33.33 14.25 0.22 -0.09 0.35 -0.07
France 30.67 18.50 0.08 -0.04 0.04 -0.05
Italy 18.50 16.67 0.08 -0.05 -0.01 -0.04
Luxemburg 28.33 15.50 0.17 -0.12 0.36 -0.05
Netherland 31.33 17.67 0.10 -0.07 -0.18 -0.12
Portugal 28.00 22.00 0.14 -0.12 -0.28 -0.17
Sweden 36.00 15.67 0.18 -0.08 0.45 0.04
UK 36.00 21.00 0.06 -0.05 -0.01 0.07
Canada 38.00 11.00 0.15 -0.05 0.31 0.04
Norway 25.00 17.60 0.13 -0.09 -0.07 -0.08
Japan 29.75 16.67 0.12 -0.11 0.04 0.02
USA 34.00 14.00 0.14 -0.04 0.04 -0.03
Spain 32.25 14.25 0.12 -0.07 0.11 0.00
Denmark 29.00 15.00 0.17 -0.11 0.13 0.01
Ireland 47.33 10.67 0.45 -0.16 0.44 0.07
Cyprus 23.50 22.00 0.14 -0.16 0.22 0.17
Czech 33.67 12.50 0.17 -0.10 0.08 -0.09
Hungary 43.67 8.00 0.33 -0.07 1.03 0.03
Latvia 21.00 16.67 0.18 -0.21 -0.04 0.20
Poland 41.33 8.33 0.28 -0.06 0.35 -0.05
Slovenia 27.67 16.33 0.15 -0.11 -0.21 -0.04
Turkey 34.33 17.00 0.24 -0.20 0.08 -0.21
Romania 31.33 19.00 0.24 -0.27 -0.14 0.34
Slovakia 36.33 11.00 0.21 -0.09 0.18 0.05
Estonia 29.00 11.00 0.27 -0.18 -0.33 -0.15
Lithuania 20.00 14.50 0.23 -0.23 0.25 0.01
24
Median from 10,000 replications.
Country
Duration (months) Amplitude (%) Excess
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Table 2b.  Business cycle characteristics from stationary bootstrap
Expansions Recessions Expansions Recessions Expansions Recessions
Austria 37.12 13.88 0.19 -0.07 0.19 -0.03
Belgium 29.80 20.01 0.12 -0.08 0.05 0.02
Germany 24.05 14.10 0.09 -0.06 0.06 -0.06
Greece 31.17 25.60 0.12 -0.10 0.42 0.05
Finland 34.60 14.79 0.23 -0.09 0.44 -0.13
France 32.01 20.24 0.09 -0.04 0.05 -0.08
Italy 19.30 17.81 0.08 -0.05 -0.02 -0.04
Luxemburg 29.94 16.78 0.18 -0.12 0.44 -0.10
Netherland 32.69 18.92 0.11 -0.08 -0.17 -0.12
Portugal 29.09 23.53 0.15 -0.12 -0.34 -0.21
Sweden 37.14 16.82 0.18 -0.08 0.54 0.03
UK 36.65 22.34 0.06 -0.05 -0.03 0.10
Canada 39.88 11.77 0.16 -0.05 0.36 0.04
Norway 26.66 18.41 0.14 -0.09 -0.12 -0.09
Japan 31.05 17.98 0.12 -0.12 0.04 0.03
USA 36.28 14.18 0.14 -0.04 0.07 -0.03
Spain 33.84 15.34 0.13 -0.07 0.14 -0.01
Denmark 30.69 16.98 0.17 -0.11 0.19 0.12
Ireland 45.23 11.45 0.45 -0.17 0.56 0.08
Cyprus 24.78 23.50 0.15 -0.17 0.27 0.24
Czech 32.81 13.23 0.17 -0.10 0.09 -0.10
Hungary 41.62 8.61 0.32 -0.07 1.07 0.02
Latvia 22.22 18.22 0.19 -0.25 -0.02 0.40
Poland 38.40 9.08 0.27 -0.06 0.37 -0.05
Slovenia 28.28 16.89 0.15 -0.11 -0.23 -0.04
Turkey 35.76 18.14 0.25 -0.21 0.27 -0.21
Romania 31.32 19.42 0.24 -0.28 -0.12 0.38
Slovakia 34.35 11.27 0.21 -0.09 0.18 0.04
Estonia 28.10 11.60 0.27 -0.18 -0.33 -0.17
Lithuania 19.75 14.85 0.24 -0.23 0.24 0.00
25
Mean from 10,000 replications.
Notes. Business cycle characteristics and the stationary bootstrap method are specified within the text. The
probability parameter of the probability of geometric distribution is 0.97.
ExcessDuration (months) Amplitude (%)
Country
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Table 3. Evolution of business cycle characteristics
Expansions Recessions Expansions Recessions Expansions Recessions
Austria 55.20 13.75 0.26 -0.08 0.14 0.09
Belgium 44.33 12.33 0.19 -0.09 0.08 0.02
Germany 46.00 17.20 0.20 -0.09 -0.44 -0.12
Greece 57.80 14.33 0.36 -0.09 -0.24 -0.04
Finland 57.80 12.60 0.34 -0.15 0.01 -0.20
France 46.00 13.33 0.18 -0.08 0.40 0.02
Italy 49.80 14.17 0.27 -0.13 0.26 0.05
Luxemburg 28.29 16.56 0.24 -0.21 -0.20 -0.11
Netherland 38.17 18.50 0.23 -0.10 -0.05 0.04
Portugal 56.60 12.80 0.35 -0.13 -0.14 -0.03
Sweden 40.33 21.43 0.19 -0.10 0.06 0.21
UK 41.14 14.60 0.17 -0.10 -0.24 -0.14
Canada 38.43 14.00 0.22 -0.08 -0.27 -0.06
Norway 50.00 16.50 0.32 -0.16 -0.76 0.03
Japan 58.40 12.00 0.41 -0.09 0.06 -0.07
USA 49.60 15.33 0.22 -0.08 -0.54 -0.14
Spain 61.75 17.50 0.33 -0.12 0.61 -0.01
Denmark 29.00 13.67 0.21 -0.14 -0.03 -0.16
Ireland 42.67 13.50 0.28 -0.12 0.36 -0.02
Average 46.91 14.95 0.26 -0.11 -0.05 -0.03
Expansions Recessions Expansions Recessions Expansions Recessions
Austria 35.50 13.00 0.18 -0.06 0.15 -0.02
Belgium 28.00 18.75 0.12 -0.08 0.03 0.04
Germany 22.75 13.17 0.08 -0.06 0.04 -0.02
Greece 30.33 23.67 0.12 -0.09 0.31 0.08
Finland 33.33 14.25 0.22 -0.09 0.35 -0.07
France 30.67 18.50 0.08 -0.04 0.04 -0.05
Italy 18.50 16.67 0.08 -0.05 -0.01 -0.04
Luxemburg 28.33 15.50 0.17 -0.12 0.36 -0.05
Netherland 31.33 17.67 0.10 -0.07 -0.18 -0.12
Portugal 28.00 22.00 0.14 -0.12 -0.28 -0.17
Sweden 36.00 15.67 0.18 -0.08 0.45 0.04
UK 36.00 21.00 0.06 -0.05 -0.01 0.07
Canada 38.00 11.00 0.15 -0.05 0.31 0.04
Norway 25.00 17.60 0.13 -0.09 -0.07 -0.08
Japan 29.75 16.67 0.12 -0.11 0.04 0.02
USA 34.00 14.00 0.14 -0.04 0.04 -0.03
Spain 32.25 14.25 0.12 -0.07 0.11 0.00
Denmark 29.00 15.00 0.17 -0.11 0.13 0.01
Ireland 47.33 10.67 0.45 -0.16 0.44 0.07
Average 31.27 16.26 0.15 -0.08 0.12 -0.01
26
Duration (months) Amplitude (%) Excess
Notes. Business cycle characteristics and the stationary bootstrap method are specified within the text. The
probability parameter of the probability of geometric distribution is 0.97.
Median from 10,000 replications. Sample: 1990.1-2004.3
Country
Country
Duration (months) Amplitude (%) Excess
Median from 10,000 replications. Sample:1965.1-1989.12
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Table 4. Determination of the number of clusters
Model BIC 2 x ln(Bji) Decision
M1 1 group -528.52
M2 2 groups -521.83 6.70 M2 better
M3 3 groups -517.80 4.03 M3 better
M4 4 groups -511.72 6.07 M4 better
M5 5 groups -513.79 -2.07 M4 better
Table 5. Average of business cycle characteristics for each cluster
Duration Amplitude Excess Duration Amplitude Excess
Group 1:
CY, LA, LI, 
ET, TK, RO
26.72 0.21 0.02 17.01 -0.20 0.06
Group 2:
OE, LX, FN, 
SD, DK, US, 
ES, CN, CZ, 
SK
33.78 0.17 0.22 13.57 -0.08 -0.01
Group 3:
BG, BD, GR, 
FR, IT, NL, 
PT, UK, NW, 
JP, SL
28.04 0.11 -0.03 18.10 -0.08 -0.03
Group 4: IR, HN, PO 44.11 0.35 0.61 9.00 -0.10 0.02
27
Notes. Acronyms for these countries are specified in Section 2. 
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Appendix A. Sensitivity Analysis to different values of p for the geometric distribution
Table A.1. Median duration of expansions and recessions from 10,000 replications
E[L]= 19 E[L]= 32 E[L]= 66
Expansions Recessions Expansions Recessions Expansions Recessions
Austria 35.25 13.50 35.50 13.00 37.00 12.67
Belgium 27.25 18.75 28.00 18.75 28.00 18.60
Germany 24.50 14.60 22.75 13.17 21.80 12.00
Greece 28.00 22.00 30.33 23.67 32.33 25.25
Finland 33.75 14.00 33.33 14.25 32.50 14.33
France 29.00 18.25 30.67 18.50 32.50 18.75
Italy 19.40 17.25 18.50 16.67 17.50 16.00
Luxemburg 27.50 16.80 28.33 15.50 30.00 15.00
Netherland 30.67 17.33 31.33 17.67 32.50 18.00
Portugal 27.33 21.75 28.00 22.00 30.50 21.75
Sweden 33.75 16.25 36.00 15.67 37.75 15.00
UK 34.67 19.00 36.00 21.00 36.33 24.33
Canada 37.75 11.33 38.00 11.00 40.33 11.00
Norway 26.25 17.50 25.00 17.60 23.80 18.20
Japan 27.75 17.25 29.75 16.67 30.50 16.00
USA 38.33 13.50 34.00 14.00 33.25 14.40
Spain 31.50 15.00 32.25 14.25 33.25 13.67
Denmark 29.00 14.75 29.00 15.00 28.67 17.33
Ireland 47.00 10.50 47.33 10.67 48.00 10.50
Cyprus 22.67 21.75 23.50 22.00 25.00 21.75
Czech 30.50 13.00 33.67 12.50 36.00 12.00
Hungary 43.33 8.00 43.67 8.00 43.67 8.00
Latvia 20.33 18.33 21.00 16.67 22.25 15.67
Poland 41.33 9.00 41.33 8.33 40.67 8.00
Slovenia 26.67 16.33 27.67 16.33 28.50 16.00
Turkey 32.75 17.60 34.33 17.00 35.33 17.33
Romania 30.33 18.00 31.33 19.00 32.67 19.00
Slovakia 34.67 11.00 36.33 11.00 37.33 11.00
Estonia 28.00 11.00 29.00 11.00 29.67 10.50
Lithuania 19.33 14.50 20.00 14.50 20.67 14.50
28
p = 0.950 p = 0.970 p = 0.985
Country
Duration (months) Duration (months) Duration (months)
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Table A.2. Median amplitude of expansions and recessions from 10,000 replications
E[L]= 19 E[L]= 32 E[L]= 66
Expansions Recessions Expansions Recessions Expansions Recessions
Austria 0.18 -0.07 0.18 -0.06 0.19 -0.06
Belgium 0.12 -0.09 0.12 -0.08 0.12 -0.07
Germany 0.09 -0.07 0.08 -0.06 0.08 -0.05
Greece 0.12 -0.09 0.12 -0.09 0.12 -0.09
Finland 0.22 -0.09 0.22 -0.09 0.22 -0.08
France 0.08 -0.04 0.08 -0.04 0.09 -0.04
Italy 0.08 -0.05 0.08 -0.05 0.08 -0.05
Luxemburg 0.18 -0.13 0.17 -0.12 0.17 -0.11
Netherland 0.10 -0.08 0.10 -0.07 0.10 -0.07
Portugal 0.14 -0.12 0.14 -0.12 0.15 -0.12
Sweden 0.17 -0.08 0.18 -0.08 0.18 -0.07
UK 0.06 -0.05 0.06 -0.05 0.06 -0.05
Canada 0.15 -0.05 0.15 -0.05 0.16 -0.05
Norway 0.14 -0.10 0.13 -0.09 0.12 -0.09
Japan 0.11 -0.11 0.12 -0.11 0.12 -0.12
USA 0.14 -0.04 0.14 -0.04 0.14 -0.04
Spain 0.13 -0.07 0.12 -0.07 0.13 -0.07
Denmark 0.17 -0.11 0.17 -0.11 0.17 -0.10
Ireland 0.45 -0.17 0.45 -0.16 0.45 -0.17
Cyprus 0.15 -0.17 0.14 -0.16 0.14 -0.15
Czech 0.16 -0.10 0.17 -0.10 0.18 -0.10
Hungary 0.31 -0.07 0.33 -0.07 0.34 -0.07
Latvia 0.18 -0.25 0.18 -0.21 0.19 -0.19
Poland 0.28 -0.06 0.28 -0.06 0.28 -0.06
Slovenia 0.15 -0.11 0.15 -0.11 0.15 -0.10
Turkey 0.25 -0.21 0.24 -0.20 0.24 -0.20
Romania 0.23 -0.26 0.24 -0.27 0.24 -0.28
Slovakia 0.20 -0.09 0.21 -0.09 0.21 -0.09
Estonia 0.26 -0.18 0.27 -0.18 0.26 -0.18
Lithuania 0.24 -0.23 0.23 -0.23 0.23 -0.23
29
p = 0.950 p = 0.970 p = 0.985
Country
Amplitude (%) Amplitude (%) Amplitude (%)
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Table A.3. Median excess of expansions and recessions from 10,000 replications
E[L]= 19 E[L]= 32 E[L]= 66
Expansions Recessions Expansions Recessions Expansions Recessions
Austria 0.10 -0.02 0.15 -0.02 0.18 -0.03
Belgium 0.02 0.02 0.03 0.04 0.00 0.06
Germany 0.04 -0.03 0.04 -0.02 0.04 -0.02
Greece 0.19 0.08 0.31 0.08 0.44 0.06
Finland 0.27 -0.07 0.35 -0.07 0.41 -0.05
France 0.04 -0.04 0.04 -0.05 0.06 -0.05
Italy 0.00 -0.04 -0.01 -0.04 -0.01 -0.04
Luxemburg 0.21 -0.07 0.36 -0.05 0.48 -0.04
Netherland -0.14 -0.10 -0.18 -0.12 -0.23 -0.14
Portugal -0.18 -0.14 -0.28 -0.17 -0.42 -0.18
Sweden 0.37 0.02 0.45 0.04 0.50 0.06
UK 0.01 0.04 -0.01 0.07 -0.01 0.14
Canada 0.20 0.03 0.31 0.04 0.43 0.05
Norway -0.13 -0.09 -0.07 -0.08 -0.07 -0.07
Japan 0.02 0.02 0.04 0.02 0.06 0.01
USA 0.03 -0.03 0.04 -0.03 0.03 -0.04
Spain 0.10 0.00 0.11 0.00 0.13 0.01
Denmark 0.10 -0.02 0.13 0.01 0.23 0.16
Ireland 0.54 0.06 0.44 0.07 0.16 0.06
Cyprus 0.20 0.16 0.22 0.17 0.25 0.15
Czech 0.11 -0.08 0.08 -0.09 0.13 -0.11
Hungary 0.73 0.03 1.03 0.03 1.29 0.03
Latvia -0.04 0.27 -0.04 0.20 0.01 0.19
Poland 0.26 -0.05 0.35 -0.05 0.42 -0.05
Slovenia -0.12 -0.03 -0.21 -0.04 -0.25 -0.06
Turkey 0.03 -0.23 0.08 -0.21 0.14 -0.22
Romania -0.04 0.24 -0.14 0.34 -0.20 0.50
Slovakia 0.14 0.04 0.18 0.05 0.19 0.07
Estonia -0.26 -0.14 -0.33 -0.15 -0.41 -0.15
Lithuania 0.16 -0.01 0.25 0.01 0.32 0.01
30
p = 0.950 p = 0.970 p = 0.985
Country
Excess Excess Excess
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Appendix B. Cluster analysis for European Union countries
Table B.1. Determination of the number of clusters
Model BIC 2 x ln(Bji) Decision
M1 1 group -459.40
M2 2 groups -460.29 -0.90 M1 better
M3 3 groups -452.57 7.72 M3 better
M4 4 groups -448.90 3.67 M4 better
M5 5 groups -450.79 -1.89 M4 better
Table B.2. Average of business cycle characteristics for each cluster
Clusters Expansions Recessions
Duration Amplitude Excess Duration Amplitude Excess
Group 1:
CY, LA, LI, ET, 
TK, RO
26.62 0.21 0.01 16.82 -0.21 0.06
Group 2:
OE, LX, FN, SD, 
DK, ES, CZ, SK
33.11 0.18 0.23 13.88 -0.09 -0.02
Group 3:
BG, BD, GR, FR, 
IT, NL, PT, UK,
SL
28.16 0.10 -0.03 18.52 -0.07 -0.03
Group 4: IR, HN, PO 44.11 0.35 0.61 9.00 -0.10 0.02
31
Notes. BIC refers to the Bayesian Information
Criterion. Bji is the Bayes factor.
Notes. Acronyms for these countries are specified in Section 2. 




Figure 1: Duration, amplitude, and cumulation
Chart 1. Recession Chart 2. Expansion
Notes. Stylized representation of typical recessions (Chart 1) and expansions (Chart 2).
32
Figure 2: Excess cumulative movements and the shape of the cycle
Notes. Stylized representation of typical expansions (top charts) and recessions (bottom 
charts).
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